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(57) Abstract: A crystal and salt of l-cyclopropylmethyl-4-[2-(3,3,5,5)-tetramethylcyclohexyl)phenyl]piperazine have excellent 
cellular adhesion inhibiting potency and cellular infiltration inhibiting potency. Therefore, these crystal and salt are useful as a 
preventive or therapeutic agent for various inflammatory diseases and autoimmune diseases caused by leukocyte adhesion and infil- 
tration, such as inflammatory bowel disease (especially ulcerative colitis or Crohn' s disease), irritable bowel syndrome, rheumatic 
arthritis, psoriasis, multiple sclerosis, asthma and atopic dermatitis. 
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m m m 

l-v-^n-7 0 nt 0 /M^/V-4-[2- (3, 3, 5, 

[0001] »^*WffiO*J*fer^JteSffl»ffifl^fija:LT^rffi)S:l - v^n:/nfc7v 

^/k-4-[2-(3, 3, 5, 5-^b^^/V^^^^rv / /V)7^^7V]fc°^7^>'(D 

*fctt^n-^), mm&mmmm. vv^mm^ mm, 4&mmtm, 

[0002] Ifc^HJ^^Tte. 0^^y^^*#^«$tl§fi«(DfSil#^2^^ 
-Jr^MV, ytVK^t^M^i-^oT^^tL^tt^i-^^^^J:^, IL-l^TNF 
^Xtethering) W^^Mff^^fTV \ JhWrtMfl£^*(adhesion)Uh#, 

[0003] ^Tl-IB-r £5 ^MMy S B:fe3$j0S££ & «tf>^;i;fcf« 

a)&mmsm& mm^zsm. ^-^m^) nmi&tetttvm mmm-x 
mi, 2, 30m) 

(4) mmftxm&m 
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(7) iftti»©Mffcttfi$i mm^jcm^m) 
[ooo4] not, ^is^^«iH^MP^P£Wi-^^««, ^mmmm (m-mrnvt 



[ooo5] ^strntskw^^mmtcDmrnm^m^^mm^ir^it^m^ 

[0006] Mki] 



[0007] U&>L&tf5^ ^0j3^#§l-^n^°C2tW^/V-4- [2- (3, 3, 5, 
[0008] Uk2] 





(I) 
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[0009] &mm\Z&Zfc^<D4k$m^ffi£e2>5, ^n^^/V^W^U^^O 
[0010] Mb3] 



CI 




[ooii] U^Lft;^ ^iEmcii, ^ll^^^^y^/^^uir^^— r=t~xbi¥ 

[0012] */c, ±m4k&msim^ m*.t£. &.T<D4t&m&%\btix^z (##fp^cmio N 

ft?a^»##45#J!&) 0 
[0013] [fb4] 




[0014] #fF^Ci^l : S|gl^|lfl|!2002/018320^^?Wr- 
#fr3Citfc2 : H^^MH2002 / /059 108-l§v^7Wh 

#N#fF:£iSfcl : Inflammatory Bowel Disease (N. Engl. J. Med., 347:417-429(2002)) 
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##W^Sfe2:Natalizumab for active Crohn's disease(N. Engl. J. Med., 348:24-32( 
2003)) 

#^c$ttfel8: 117-131(1999)) 

##f^S^4: Rheumatoid arthritis (Int. J. Biochem. Cell Biol., 36:372-378(2004)) 
^#fF^:fi^5: Psoriasis (Lancet, 361:1197-1204(2003)) 

##f^^CS^6 : New and emerging treatment options for multiple sclerosis(Lancet Ne 
urology, 2:563-566(2003)) 

^¥%&Wf-3C%5k7 : The role of T lymphocytes in the pathogenesis of asthma 0- Allergy C 
lin. Immunol., 111:450-463(2003) 

^4#W3tfift8 : The molecular basis of lymphocyte recruitment to the skin (J. Invest. 
Dermatol., 121:951-962(2003)) 

#N4#fT3tSfe9 : A role for inflammation in irritable bowel syndrome (Gut., 51:i41-i44 ( 
2002)) 

^N^fTJtSfelO : Discovery of 2-(4-pyridin-2-ylpiperazin-l-ylmethyl)- lH-benzimida 
zole (ABT-724), a dopaminergic agent with a novel mode of action for the potential 
treatment of erectile dysfunction 0- Med. Chem., 47: 3853-3864 (2004)) 

[ooi5] *mm<DmMfe. &m&mmmmizmm&±m£:i>i,<te?v->m. 
mm&. mmmmim. mm. &mmitm, nam, rv^-^mm^^ 

[ooi6] ^mm^hte, mtimzffift&mtoit&^ mmfM^mm.^m^i-^n 

-^uM'/V^/V-A- [2- (3, 3, 5, 5-^h9^/V^n-^^>/V)7^^/V]t: 0 ^ 
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[0017] -rtett, *&mn, wr^[i]~[i8]^##ki-§ 0 

[1] - [2- (3, 3, 5, S—Th^^A^/Pn^-is/V) 

ifcgfe. ^^/v^^. ^>-irV^/v*^ % p-h/v^^/vjjN^n, 
[2] l-^n^°ntVM^-/V-4-[2-(3, 3, 5, 5-^h7^/V^n^3r>/V) 
[3] l-V^t27 P atVV^/V-4-[2-(3, 3, 5, ^-^Yy^/Vi/^xi^r-y/V) 
[4] l-^n^°ntVM^/V-4-[2-(3, 3, 5, 5-^h^^/V^n^v'/V) 
[5] 1— l/?W7°vi\?/V^/V-4— [2— (3, 3, 5, 5-^h^^/H^n^rv7V) 
[6] 4- [2- (3, 3, 5, 5-^h^^/Vv'^n^v / /V) 

[7] l-i/^a7°nt 0 /M^-/V-4-[2-(3, 3, 5, 5-^b7^/V^t2^dr>/V) 
[8] l-^n^°ntVM^-/V-4-[2-(3, 3, 5, 

[9] *&*xa[Hl$ff^V>T, tU$ff^iS(2 0 ±0. 2° )7. 0° fcHltfrfc — 

l-^n^°ntVv^/V-4-[2-(3, 3, 5, 5-^h^^/Vv'^n^v'/V)7 

[10] MxaCU^f^V^T, $e>^ % m$f^S(2 0 ±0. 2° )18. 3° ^[U#ffc 0 
-^^3, [9]|E*(D^^ 0 
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[11] B3OZmm$TiZ$o\,^X^bl^m$TM&(2 0 ±0. 2° )13. 1° 3oJ;m5 

. 4° Km$t¥—?&&1rZ, [l0]fE«c(D^^ o 

[12] 13 C@#:NMR^^)vMCfel^T, it^yV^A. 3ppm:ioJ;U^149. 3pp 
m^t°— l-v^n:/£ifc7V^/V-4-[2-(3, 3, 5, 

[l3] 13 C@#:NMR^^h/V^*DV^-C, ^^^MtJl21. 5ppm:|oJ;t)^l 

43. 8ppmiCt°— [l2]fE4!c<D|£,f Ho 
[13-1] l-^n^titVM^-/V-4-[2-(3, 3, 5, 

y^/V^^y^b^^^/^^mcDit&T&l : l"ZhZ>. [9] ~ [13] COV ^ 

[13-2] ^^Jjgfi-C&S, [9]~[l3]*5j;U?[l3-l](DV>-ftb^^|E«<D^ 

[14] [1]~[13L [13-l]*3 < tt^[13-2]OV>i a tt>5^^IE«O^^I^*fc 

[15] [1]~[13], [l3-l]*Dj:^[l3-2](DV^^^^fB«(D{b^(Z)^fc 

[15-1] [1]~[13L [l3-l]*5j:t^[l3-2](DV^^^CfE«c(D^#/^ 

o 

[16] [1]~[13L [13-l]*5j;t^[13-2](DV^^^-fB«^^^^c 

[17] [1]~[13], [13-l]*5j;^[13-2](DV^^^-fB«^b^^*fc 
[18] [1]~[13L [l3-l]*5j;^[l3-2](7)V^^^-fB*(7)^^)(7)^fc 

[0018] «tb^^^*»iiJf^ffl*^«jNHjiaSP«i^lSr^rr 
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[0019] [BIl]|lii#'!ll-G-e#fcl-^t2^ntVk^/V-4-[2-(3 ) 3, 5, 5~Tb9* 

[02]H»!)2-e#fcl-^n^ c i3tVV^/V-4-[2-(3 ) 3, 5, 

[H3]||»!l3-e#7 > cl-^n^ 0 nt7M^-/V-4-[2-(3 ( 3, 5, 5— TYy^fr 
?y?xi^*/;V) 7^;V\\?^y*J>l/<DW& (B,f H ) (D^^XMmifr^— ^^TEI 

[H4]|life^!|4-e#7^1-^ci^ 0 tifcV^5 : -/V-4-[2-(3, 3, 5, 

[H5]^ife^!l5-e#/cl-i/^n^t2tVk^/V-4-[2-(3, 3, 5, 5-^h5W/V 

[06]|liiF!l6'e#fcl-^ciy 3 i3tVV^/V-4-[2-(3, 3, 5, 

[H7]|^iif?!l7-e#7t:l-^n7 0 nt7M^-/V-4-[2-(3 ( 3, 5, 5-^5^vV 

[H8]|life^!l8-e#7^1-v'^ciytifcVV^/V-4-[2-(3 ( 3, 5, 

S^n^ df-^/V) 7x^/H (bfi) O^X^dliff/^-^ 
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[09]|lite^J9-e#fcl-^n7 P nfc o /V^7V-4-[2-(3, 3, 5, 

[Hl0]^»!jll-e#^l-^ti^°i3tVV-^/k-4-[2-(3 ) 3, 5, 5-Tb9^ 

[Elll]^W!Jl2-e#/cl-^i37 0 nl:VV^/V-4-[2-(3, 3, 5, 5--7"h5W 
/Vv/^n^dr^/V) ~7^=.;V\ t^y^y ttS©g| B (I H B H ) <D^X||[H]$Fr^~ 

[EH2]^»!)13^#fcl-^n^°titVV^/V-4-[2-(3 ) 3, 5, 5-^h9^ 

[gH3]^»!)14-e#fcl-^n^°titVV^/V-4-[2-(3 ) 3, 5, 
)V*y?xi^^>V) 7^}V\ \f^y^ &&&&&& (Ultta) (DB^XBmtfr^ 

[Hl4]^Jfe^(Jl-G-e#^l-^d^cit:Vk^/k-4-[2-(3, 3, 5, 

[0020] («HK 

^3£K<^f3\ l-^n^ntVV^/V-4-[2-(3, 3, 5, 

iggfc, ^^/Vjj^g^ ^^ifV^/V/^^6t, p-h/V^^W^^ H{b?k#^ 

[0021] ^mmtDm^T^m-cmMi-^t^^^o i-^n-^n^^v^/v-A- 
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[2- (3, 3, 5, 5-^h^^/Vi/^n^v'/V)7ai^/V]t°^^v ? ^^#^^^ril§] 
o iM.&tirMZ^tZiai:. 0l£L<te, l-^n^ , ntVV^/V-4-[2-(3, 3, 5, 5 
[0022] ^Miti^ffli-^l-^ci^nt:VV^/V-4-[2-(3, 3, 5, 

[0023] ffl V ^mmtVX, ^/V^;VSrY>, T±h><D X^^rh^M, /K ^/ 

» l-i/^n /V-4 - [2 - (3, 3, 5, 5-Th9^/^^^^r^y^)y^- 

L&V ^m&±mt^xm'a:m%lir&^b&X%Z> 0 [2 
-(3, 3, 5, 5-^h7^sVi/?u^i/s]/)7^/^t°^9^t&mt&mMir 

zumx, mWkKifc^xm'&.miR-rtii-££\\ ^ ^mm^Mumi~i, m.<Di& 
At^mm^m^m^i-^tmx^^,B^<i^n-o°cxh^ 0 

[0024] l-^n^nt°/M^-/V-4-[2-(3, 3, 5, ^-TYy^jVl/^n^r^/ 

-4- [2- (3, 3, 5, 5-^b9^/V^n^^/V)^— /^t'^vV^^ 

[0025] m^mi¥xfrMi,fz.&<D&mfe. ±urKWcmir^tx^mxh^K 



WO 2006/068058 



10 



PCT/JP2005/023166 



v\ ^ ^mitmmrxhmmrxhn^t^x^^K m^rxm^tm^ 
[oo26] &mm<DW&) 

*Z6m<Dt&Mifcs \-*/?TT?Xi\?>V^>V-4- [2- (3, 3, 5, 5-^5W/V 

m\B\m^^^Xmm^&(2 9 ±0. 2° )7. 0° i-[Hl#Tt:-^^i-5^£#» 
U 18. 3° K\n\$rt°—?&m-r%-b$:!WmbU 13. 1° 3oJ;m5 

[0027] -^^^X^[Hl^^*5}t^lHl^S(2 0){i[Hl^S±O. 2° <DfSBl*re 

[0028] ^^^(D^ttl,^ 13 C@f*NMR^^h/V^*DV>-C, fc¥5S7h$34. 3ppm:JoJ;U? 

,ft)149. 3ppm^t°— ^^-f-^t^mt^ ^hK,it^yYmi21. 5ppm*5 

£1^)143. 8ppmiCt- ^^ir^t^mtir^ 0 
[0029] ^K*ffl#^*5V^r^^^h^J4. 3ppm3oJ;0^149. 3ppm^t°— ^^i~^J 

R^-<^h/H|iJ^3rtTi\ ^^>^h4. 3ppm£IITO^#&t°— ^ilMfc^v- 
^M49. 3ppmi:^S^^^I^t 0 -^^-r§jri:^P^i-^ 0 
[0030] lkfc^mBWlZ.^^XUk¥^7h%]12l. 5ppm*3j;t^l43. 8ppm^fc°— ^ 

zm-rzit^ mmmm&w, h^<n^mmwtmnmm-<D^mz.x 13 c 

Hf^NMR^^h/VSU^^fVV fl^v^hl21. 5ppm^HW^^|WI#^t 0 — 

[0031] ^(D^^ H «, ^T«^i-eM^i-§^^^-e#^o [ 
2- (3, 3, 5, S-^h^^/V^n^df-^/^^^/Ht^^^itF^^/V 
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mwmmiMx-tf, mm^.^ — ^><Dm^mm)xm^u tsbicnm-z 

o 

[0032] mmmitxftMistiMi&fD&m*, ^nrKMrn-r^txh^imxh^K ± 
A\cm^ir^m^mj}^x^<, umKx^x^mir^t^m-^^\ 
mtisxn, mmmK^xm^mm-^t^-v^o i&mmmn, m^mmtm 
m<DM^rm^x(Dm^m^m, &mmm. ^tsmmm^^xm^m^ar 
nmnmmrxhm&rxhn^t^x^^K mi^rxn 

[0033] ^mm(DmdX.X^^B^U^^m^m^l-iy^ri^vi}f;V^7V-A- [2 

-(3, 3, 5, 5-Th9^^y?v^^yM7^-/^t°^9^n, £XT 

[0034] Mk5] 
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[0035] *&m(Dmttffi$Mi&m.mbux&.m'rzm&. mm. *&m<D&£itffi$Mi 

[oo36] -kmm\\Mb\.xte, -mmmfctiimistiz. m&m. mum. mmm 
, m&m. m^m^m. mm. wmm&m. mmmmm. mmimi. mmm, 
mmm. mmm, tm.im, ^mtm. mm^mmm^mif^t^x^, mm^x 

[0037] mnmtvxn. mx.mim. &m. y^ym. -?>~h— /k y^ 

y-^Wr^^y^. y-^mzs^y^. ^yy--fmT/v^m^V^>yJ». y^?K 

mx^y^m^mf^tftx^ 

[0038] W&mtL'X^ ^!l^.^y^/VT/^— 7V, ^/Vir/Vn— ^ ^;v^;vn— 
^ T^yfT^J*, h^#Vk H?^. is^y?. \iYn^-Z/y°u}f;V^;V^;Vn— 
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&x%% 0 

[0040] mmmtLrX^ mx-mg&^vu—^ m^, ia^^ mmx/wzj*. i^m* 

[0041] *£L#Ji:LTte, H~|&>fb#u HfeH^gt^i^ #5^/K 0 -jfrn^l^ 

Bfete^i', y^&ytf^tfw-hy?^ ffe7;K^^i/- ei^p 
[0042] mms^mtLxn, =»=r*, ^mu, 

[0043] fummat^-m^Mtvxi^ ^ry/i^y^y— /kt^ ^vv^mwtrh 
VVJ», 7^y/v7^^nt°t^, wv-^^ ^/^ry^^y-ty^ ->3isJiBj» 

[0044] ^$?MJWJ£LTte\ atfya^V^ya— /V, ^PfcTVV^ya— /K ^M^^ 

[0045] mwtifflbuxtz^ mmRmfe&M<otei>\ atfytr^/iyr/i^— /k *Kyt^wt°n 

[0046] ^3^fb^J^LT«, :/K**gf, IfrffrW?^ -r^h— /V. y/Vtf h-/V#^#if 

[0047] mmmtvxi^ y>m&, mm^, sMm^. ^^mm.^t^mmm^m^^t 

[0048] B&J8?#J£lyCfc£, ^f/W^7^y, :/nfc7W?5^<^ ^nn7^y-/k, ^<y^7 
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[0049] ^m^Mti^x^ mtmM, T^/^\f>m, a-v^^—^m^mf^t 
&x%% 0 

[oo5o] ^mtmtvxi-i, -mzmMi^m&ti%hcD&mf&^btf-v%% 0 
[0051] ^M»j^b-c^, —mzfemiz&m£Mi><D&mfz>^t&'?%z 0 
[0052] §^lt«:, ig^ mm. m&Ms ^y^rn. hn-^m, m. 

Am<D£.ytmnm-,*mL wmm. %mmm. T-^m, mm\, &*m. 

[0053] m nmt, ±mmmm&m^fr&t>itxmfflik'rz>o &mz.i&Kxz*i 

[0054] wmmfe, ±mmmm^ib, mmnmk m&m, m^mmk ¥utm, #b 

wmm^m^M.^^xmnmir^ 0 
[0055] aEjH^jtt, ±mmm\(Dyib. m^um, %-mm&m, mmwmm, mmitm 

[0056] ttm<D&&£Tm&&mm£Lx&mirzm& > ^mmmnmvt^m^x 

VW£Z>'&.MW.&n1tt<?>&&'tetZ > 0. 15^^5OOOmg(0*L<fiO. 57^15 
OOmg) ,$\-mM<OW& KU, 0. 57Z/Ml500mg(£?*L<tel. 57Z/M500mgh Q£ 
MM<DJB^a-Z, 0. 3^5OOOmg(0£L<tel7^5OOmg)<£l 0 

[0057] ^TO|^»!l^*5V>TfB«c$n§^y^^/V», &m&ft^m&ltt*;>?#M<D 
omatorex - NH;/!J*^^t 0 
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[0058] 
[0059] 

[0060] 
[0061] 

[0062] 



[0063] 



IW&ffll] \--y?n-?xi\?;V^)V-A-\'Z- (3. 3. 5. 5=2±22±2k$Z2£ 

am 



Wb7] 



iifffl!T"C\ 3, 3, 5, 5-Th^f;^n^t/^(100. Og, 648. 3m 
mol)^7K^h9tK^7^(750mL) KigtffcU ^?&-70r^T^MUl#b 

^^Wm., 778mL, 778mmol)2r30£f^/WTMTU &&fc:|^#:#T-C70# 

7i- 7Vfc^(MJ7/V^-n^^^/V7}NW5:K) (254. 8g, 713mmol)£r35#rajW 

^-frfcH^^^^^^/Kl. 5L)^Px., $fcj!l«£^T, *IM(450m 
L)©?Mc(5L)j§?RSrini^fe„ b«^<Jt##, filOTL, ^V>T^r<7)^jg 
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&mnikiM.7k(l. 5L),^P^^*^-hy^*(l. 5L), f&fp^ifck(l. 5L)-e 

^n^wyy^— (^-y-^)x~mmu 7^^ui±.nmu nm\t^m^2o. 94 g 

[0064] 'H-NMR (400MHz, CDC1 ) 

3 

5 : 1.05 (s, 6H), 1.10 (s, 6H), 1.35 (s, 2H), 2.09 (d, J= 1.2Hz, 2H), 5.51 (t, J= 1.2H 
z, 1H). 

[0065] Miffill-B: l-^hg-2- (3. 3. 5. 5— ^K^^/V^P^fr-fr— 1 -J^/V 
[0066] Mb8] 




[0067] hy^/V^-n^^/V^^^ 3, 3, 5, 5 — ^h^TVW^n^dflh- 1 -x= /Vrc 
^^/V(160. Og, 558. 8mmolK 2-^bn7x^/V^ny^(97. 9g, 586. 8mm 
oD^oit/l, 2-v ? ^hdr^^^(920mL)(Z)|l^^ N ^?&jf#T7:\ mWtThV 
^(118. 5g, 1. 12mol)*5j;U?M*(230mL)^P^fc o ftV^^t?M^^i- 

^ar(^affl^^),^h7^(hy^^/v^^>-)^^'7A(o) (29. i g , 25 

[0068] _hfE£H?|— ©SJS^, m^^f^fe^by^^-^^^/^^ 3, 3, 5, 5- 
^h^^/kv-^a^dr^-l-rc- /V^Tsr/VfDM&nO. Og(593. 7mmol)[^i 

[oo69] ^^tcKmrn^m^ mrn^/^a. 5D^(4D^px., 5#rait#ut, * 
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m^^/^y-^)xmmu m^xm^mu mm^m407. 3o g ^^ 

[0070] 'H-NMR (400MHz, CDC1 ) 

3 

5 : 1.046 (s, 6H), 1.053 (s, 6H), 1.41 (s, 2H), 2.02 (d, J= 1.6Hz, 2H), 5.37 (t, J= 1. 
6Hz, 1H), 7.26 (dd, J= 7.6, 1.6Hz, 1H), 7.33 (ddd, J= 8.0, 7.6, 1.6Hz, 1H), 7.49 (dd 
d, J= 7.6, 7.6, 1.2Hz, 1H), 7.74 (dd, J= 8.0, 1.2Hz, 1H). 

[0071] mmmi-c: 2-(3. 3. 5. 5^a^±zk±^H^±>2klz^^zkZi>: 

[0072] Mb9] 



[0073] l-^hn-2-(3, 3, 5, 5-rh7^f /^P^f - 1 - x=;l/) ^yf y (13 
0. Og, 501. 3mmolh *V(13. Og, ^R) 3o XXf^/VT/^ 

=i— ;V (l820mL) (7)S^i©Aofc77^^ rt^^i^-ei^L, ^£E7K*#ffl 

[0074] ^^fc^M^^ML, mm^mmr^mm^tio nbtiitsm&mk^ 

(700mL) kr<*^ (200mL) XlfrlfcL, M7k0M^hV "7^ (200g) -e*t#T 
^Oftrntfrmist'o ^M^J^glass microfibre filter^ V ^JtifeU 

[0075] 'H-NMR (400MHz, CDC1 ) 

3 

5 : 0.95 (s, 6H), 1.13 (s, 6H), 1.08-1.36 (m, 4H), 1.59-1.62 (m, 2H), 2.86 (tt, J= 1 
2.4, 2.8Hz, 1H), 3.63 (brs, 2H), 6.70 (dd, J= 7.6, 1.2Hz, 1H), 6.78 (ddd, J= 7.6, 7.6 
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, 1.2Hz, 1H), 7.02 (ddd, J= 7.6, 7.6, 1.2Hz, 1H), 7.12 (dd, J= 7.6, 1.2Hz, 1H). 
[0076] M^'ll-D: l-r2-(3. 3. 5. 5-^^^/V^P^^7V)^^/Vlb°^ 



[0077] lit 10] 



[0078] 2- (3, 3, 5, 5-^h7^/V^n^ :3 rv'/V)7^/VT^V(168. Og, 726. lm 
mol)£l, 2-v > ^nn-<^ifV(1200mL)CO^'^^^, t^(2-^PPxf ;V)75 
^^^(155. 5g, 871. 3mmol)^P^Lfc 0 ^O^^^^^ffl^T, $YUl$ 

[0079] mn^^m^t>^fc.Rmm^-^mm^^ (6D (id ~»^Lfc 0 ^ 

MMit&m24l. 67g«%fe@#:i:L-C#fc 0 
[0080] ZLtitmHK, ±fBNH^y^7^/V^77^n^h^^— ^f^^T, 

^^iALfcaWitbt, 126. 2g(Z)ffi^^#^fc 0 Wffl#»^3r 
f-^(150mL)^Px., O°C-e20#F B m#Lfc o £C^ffi^^3l~R«U #CV> 

4. 41g^«fe@#:^b-C#fc 0 
[0081] 'H-NMR (400MHz, CDC1 ) 




H 
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8 : 0.93 (s, 6H), 1.13 (s, 6H), 1.17-1.35 (m, 4H), 1.42-1.46 (m, 2H), 2.84-2.87 (m, 
4H), 3.02-3.04 (m, 4H), 3.60 (tt, J= 12.8, 2.8Hz, 1H), 7.06-7.18(m, 3H), 7.23 (dd, 
J= 7.6, 1.6Hz, 1H). NH(DlH«#^-e^^^ofc 0 
[0082] ^mmi-Fi l-^u-yu^/V^/V- 4-f2-(3, 3, 5. 5=2±22*±2ld£2£ 

z^zk] ¥diz2> 

[0083] Wbll] 




[0084] 1 — [2-(3, 3, 5, 5-7 i h7^/V^n^v'/k)^m^/V]l; 0 ^> ? ^(241. 67 
g, 804. 3mmol). g^^(46. OmL, 804. 3mmol) teXXfTb^t^vi??^ (3300 
mL)©S^|:, ^a^iBTfcil^Ufetf 5 ^ i/^n^°n/^^/wWT f tK(64. 8 
g, 924. 9mmol)^h7tKn^7^(200mL)(D^^^»^nx.fc o 10^[ig}f#U 
^©SftMt, hyTirhdr^*^{55*^-hy^(238. 6g, 1126mm 
ol) &8&mfrl?X'J>VT o^JP^fCo -^(D^^^^^?UT^3B#r H 1Jt#bfc 0 

[0085] HJSM^^—^^^ (2L) (1L) -e^mbfco WMl^f^ ^#y>A (6 

67 g )^^(3. 5W(Dm^m^KmwrKU\\x.fc 0 uth<mw^m^t-m^m 
m&ft&u tttmm&Tk (2U & ^^fp^^K a. sd -eas^^^^#bfc 0 
^<^a«£toa^-hy«^(i. 5kg) -e^M^, $£^jsr«*u #e>^« 

^;v/^ ^»xmmu ^^xMmmmisMvtm&miio ^.<Dm^^mm 

^^•/V(1L)^S^A?U glass microfibre filter£liLT^?^^«^Lfc 0 #b 

ttfc*?RSr«fE*«iL, m^>y°&m\<^xm&5o o cx2mmmj±$Lm-r 

[0086] 'H-NMR (400MHz, CDC1 ) 

3 

8 : 0.12-0.16 (m, 2H), 0.52-0.56 (m, 2H), 0.88-0.96(m, 1H), 0.92 (s, 6H), 1.12 (s, 
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6H), 1.13-1.34 (m, 4H), 1.41-1.47 (m, 2H), 2.32 (d, J= 6.4Hz, 2H), 2.40-2.98 (br, 
4H), 2.94-2.96 (m, 4H), 3.58 (tt, J = 12.6, 2.8Hz, 1H), 7.05-7.18 (m, 3H), 7.22-7.2 
4 (m, 1H). 

[0087] ^1fcMl-G: l-^u7°tt°/V^/V-4-r2-(3. 3. 5, 5^2±2^±Jk^B 
[0088] \_\VA2\ 



[0089] l-^n^°nt°/V^/V-4-[2-(3, 3, 5, 5-Th9^/^^n^^/^)Z7^ 
^/V]t 0 -^v i V(277. Og, 781. 2mmol)^^/V^/V^h^(2493mL)cD^^ 
^U81°C^MWkTW;Wlsfc 0 ^^/^^(76. 58g, 796. 8mm 

fc 0 #CWr\ ^(D^«^^21 o C-eiB#^20^^t-CMM«Ufc o tSbK, 9V 

u4o o c^3ottmuj±.$Lmu yy^nm-m^mm^, mmit^^m.^.^ 
@ffe#fc 0 mmn^^mm^ @^^/v(i662mU -^ydiosmu 
o^^^px., nhfhtmmm^, ^U65°cxmmmw^ 0 nk^x^om 

^taTi4B#r H ut#bfc 0 nbthtmmm&mmu ^tmunm^m^fto w 

@f*^^^vK330mL) ^^(220mL)(D^^-e^b, ^t&"^4 
[0090] 'H-NMR (400MHz, CDC1 ) 

3 

5 : 0.47-0.51 (m, 2H), 0.81-0.85 (m, 2H), 0.94 (s, 6H), 1.10 (s, 6H), 1.15-1.43 (m, 
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7H), 2.85 (s, 3H), 2.95-3.11 (m, 6H), 3.43 (tt, J= 12.6, 3.0Hz, 1H), 3.52-3.61 (m, 
2H), 3.80 (br d, J= 11.2Hz, 2H), 7.13-7.26 (m, 4H), 11.11 (br s, 1H). 

[0091] [Hife#!j2] l-^W?v\i/V^;V-4-\2- (3. 3. 5. 5zzXhZ2*±Zkv^g 
^c^/V) Z^^Zk] £^<ZvV 

[0092] [^ 13] 




[0093] l-[2-(3, 3, 5, 5-^h7^^-/^>^n^ :3 rv / /V)^^/V]t o ^7v ? ^(200m g , 
0. 666mmol)<D^b7tKn:77>'(4mL)?§lt^ ^n^n/-?y*;k/^ftK(70 
mg, 0. 999mmol)^n^T^U^5^fBllf#Ui 0 ^<Z)?Ml^-hyTi?Hr^7k 
#^}55^by^(282mg, 1. 33mmol) ^M^^mMW^tz.^ g^^(0. 038 
mL, 0. 666mmol)^Px., ^M^^lif #Lfc 0 

[0094] s^?M^t^fp^^^^hy->^7K^^px.T, mm^^ttntii^tio ^ 

[0095] 'H-NMR (400MHz, CDC1 ) 

3 

8 : 0.12-0.16 (m, 2H), 0.52-0.56 (m, 2H), 0.88-0.96(m, 1H), 0.92 (s, 6H), 1.12 (s, 
6H), 1.13-1.45 (m, 6H), 2.32 (d, J = 6.4Hz, 2H), 2.70 (brs, 4H), 2.95 (t, J = 4.4Hz, 

4H), 3.60 (tt, J = 12.4, 2.8Hz, 1H), 7.04-7.08 (m, 1H), 7.11-7.14 (m, 2H), 7.20-7. 
22 (m, 1H). 

[0096] l-y-^P7°PbVV^/V-4-r2-(3. 3. 5. 5=2±22*±2kk£E 

~7^V~\ t°^>V 

[0097] Mkl4] 
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[0098] l-^n^ p nt°/V^/V-4-[2- (3, 3, 5, 5-"rh9^/^>^^^^)y^ 
^/V]t°^^(5. 72g, 16. lmmol) (C, ^^y(50mL)^DX., 

•S\ 5. 72g(DMfe@#:Sr#fCo 1. 116g(3. 147mmol) 

^xf;VT;I/3-^(5mL) -*fok (5mL) ©j&^gj&fc^JtT, ®§$©&iirfco 

sst, mmit&m. ios^m^^(B^)tvxmc 0 

[0099] [Hife#|4] 1— '>^P7 B Pfc p /W^/V-4-r2-(3. 3. 5. 5^£h22i±Zk^H 
[0100] 15] 




[0101] l-v^n:/nt 0 /l^VV-4-[2- (3, 3, 5, 5—^YJ*^A^#V'^i/;V)7^ 
~/K|t o ^7vV(300mg, O. 846mmol)^.^/VT/V=i— 7V(2. 5mL)^yf 
>^/V*^(136mg, O. 863mmol)^Px., 5n^^fifL/c^^, ^ff?ft*iLfc 0 
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[0102] l-^uy°u}i 0 /V^7V-4-[2- (3. 3, 5, 5^Z±Z2*±Zkv^g 

[0103] Mb 16] 




[0104] l-^t2^°ntVP-^/V-4-[2-(3, 3, 5, S^h^^/W^P^^/V):^ 
^/W]tr^7^>-(304mg, 0. 857mmol)t£. ^7;Va- /V(2. 5mL)£p-fvV 
^>-^/V^^l^Kfn^(l66m g) 0. 874mmol)^Px., 5&£fc}§fl?U5:^ ^(D 

[0105] imttiffl6] l-v-^P7W/V^/V-4-r2-(3. 3. 5. 
[0106] 17] 
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[0107] l-^nyntVMf;V-4- [2 - (3, 3, 5, 5-^h9^/V^n^^/V)^ 
— /l/|fc>^S^(306mg, O. 863mmol) ^ ^f;VT;^- 7V(3mL) b47%M4t 
7K*^(152mg, 0. 880mmol)^Px., $E&Z.f&f&Uta ^aTCBfclfc^ 

[0108] l-^P7 p Pfc p /W^/V-4-r2-(3. 3. 5. 5=2±2£±lkk2B 

[0109] Mb 18] 



[0110] l-^n^ntVk^/V-4-[2-(3, 3, 5, 

^/V]t°^7^>-(300mg, 0. 846mmol){^ xf;l/7/l/n-/l/(2. 5mL) , 97% 
^^(85. 5mg, 0. 846mmol)*3j;t^g^^^/V^P^., $6±KMM&^:tc&, U 

«®ffc^368mg<Hfrfel£ri& (aS) tLtifc, 
[0111] l-^P^°PbW^/V-4-r2-(3. 3. 5. 5=z±Z2*±ZkvgH 

[0112] tffcl9] 




WO 2006/068058 



25 



PCT/JP2005/023166 




■ H 2 S0 4 



[0113] l-^P^ntVMf ;V-4-[2- (3, 3, 5, S-^rYy^^yVn^^yjV)?^. 
^/Vlt^^^OlOmg, 0. 874mmol)^. xf/P7^3- /V{2. 5mL) , 97% 
^^(44. 2mg, 0. 437mmol)&£Xfmm^/^&M^ ^^KWM&^tcWi.m 

^^M^>^xmnnm^mu mm^mo^g^m^^ (b^ H ) t 

[0114] [Hife#!j9] l-y-^P^°PbVV^/V-4-r2- (3. 3. 5. 5zzjr±Z2*±Zkv^g 

^^c\y/V) Z^^ik] ^7^> J^^/V^§£ife 
[0115] Mk20] 



[0116] l-v / ^n^°nt°/V^/V-4-[2- (3, 3, 5, 5-^h9^/V^n^df-^/V)^ 
~/K|t 0 ^7vV(l. 30g, 3. 67mmol)t, a^-;VT;V^— 3mL)tx^y^ 
/M*^(412mg, 3. 74mmol)^P^L, ^a78°C^LTJt#Tt-*Pl^b, ^MZ. 

mmts&tco mmm^m^K^^(7mw^4o^m^fx^ir^\\x., &b\z. 

— ^^(14mL) ^355>^^4tT^b-f o^P^., «^78°C^L-C20^Kli^b 




WO 2006/068058 



26 



PCT/JP2005/023166 



tc 0 $rmut&M i fr£ttmmm&. «^35°c*-e/>LTorif &&b3mfflffiw 

[0117] [HJfe^JlO] l-^P7°t2e/k^/V-4-f2-(3. 3. 5. 5^Z±22^±2k^2B 
[0118] Wb21] 



[0119] ^»!l2-e#e>^cl-^n7°cit: 0 /V^/V-4-[2-(3 ) 3, 5, 5-^h7^/V 
^n^drv'/V)7^^/V]t^7v > ^(147m g) 0. 415mmol) ^^nn;i^y (3mL 
r<DjS^lC^*#ffl^T^4N^>fb^*ft^^SSS(0. 11m 
L, 0. 456mmol)^P^/c 0 ^tb«r^aTl5^W«£#Lfe«, ^O^Sr^JET® 

icLfc 0 #^fc^^^^/v(i3mD^p^., ^aioo°c-em#rHlJt#u ^ 

UfeSM^SfltEtl/C, WMtt&m 1 34mg£rM&^£LT#fc„ 
[0120] [HJfe^Jll] l-^W7tt°/V^;V-4-\2- (3. 3. 5. 

[0121] Wb22] 
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[0122] l-(^n7i3tV^;V) -4- [2- (3, 3, 5, 5-^h5^^Vv^n^rvyV) 
7i^V]tX7>?y ^&t^(99. 5mg)^7K2. 5mL^Px., 100°C^MUU§$? 

0°C-ei4B#^^L, ^fE^^66. 38m g cD^^ H (II^ H ) ^#7t Q 
[0123] [^Jfe#"!jl2] l-^?uy°tt°/V^/V-4-[2- (3. 3. 5, 5^£h22j±Zkv^E 

[0124] Mb23] 



[0125] l-(^n^°nt°/V^/V)-4-[2-(3, 3, 5, 5-^h7^/W^n^r>'/W) 
^^/V]^^^ ^^^(100. 6mg)tb;Vxy4. 5mL^Px., 110°CK:M& 

[0126] [HSi^!jl3] l-^P7°PbVW^-/V-4-r2- (3. 3. 5. 
[0127] Wb24] 



[0128] l-i/^ti^ 0 nt 0 /V^/V-4-[2-(3, 3, 5, S-^h^^/V^n^^/V)^ 
^/V]^^^^ ;^^VV7*>m^(99. 93mg)^7kl0mU^§ML $Cl£f£;B; 





WO 2006/068058 



28 



PCT/JP2005/023166 



[0129] l-^n^°PbVv^7V-4-r2- (3. 3. 5. 5—*rV s 7* s f-;vi"?xi 

[0130] [>fb25] 




[0131] l-^nydt°/M^/V-4-[2-(3, 3, 5, 5-fb7^f/^n^^^)7i 

SfBf fr^<B*£i& (HIS) £r#fco 
[0132] [HJg#!|15] l-^p-7 0 PbVV^/V-4-r2-(3. 3. 5. S-T^^/W^P 

[0133] Dfb26] 



CH 3 S0 3 H 




[0134] ^jfeflfl 15-A: N-(2 - ^g^Z^^Zk) ^/V K 
[0135] Wb27] 

.NHCHO 

~Br 

[0136] S^#HMT^7K@^^(74. 2g, 727mmol)}^r^(32. 9mL, 872mmol)^ 

mumwr-aux., 70°cx~3mmm.w^fc o Ki^m^ui^mu TYy^vnyy 

^(50mL)^PX.fc o iO^et^ 2-y*ttT~})±'(50. Og, 291mmol)<£>7 1 h7fc 
Kt277^(50mL)^g«r^mT-C*PXL, I^SS^ll«^#UcfL lft«Lfc 0 # 
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hntcu^ih \z.^;—;v (2oomD ^nx.6o°c \zMWt8t&uto w&&mmut. 

[0137] 'H NMR (400 MHz, CDC1 ) 5 :7.01 (1H, m), 7.22-37 (1.7H, m), 7.50-7.60 (0.6H, 

3 

m), 7.60 (0.3H, d, J = 8 Hz, NH), 7.64 (0.7H, brs, NH), 8.39 (0.7H, dd, J = 1 Hz, 8 
Hz), 8.49 (0.7H, s), 8.70 (0.3H, d, J = 11 Hz). 
[0138] ^#ftff>ll5-B: N-r2-(l-tKt2dr'>-3. 3. 5. 5=2±22*±2klZ2£l^LkM 

[0139] Mb28] 




[0140] SifiMTs 7K^^h!)^(-a-*60%, 360mg, 9. OOmmol) <Z>^h^fcKt* 
77>(5mL,)Mm^Um,¥£TX\ N- (2-^n^^/V)*/V^T5K(l. 50g 
, 7. 50mmol)(D^h9tKi3^^(5mL)^^Tb, mUmX30ftMW\sfc o 
H^^-78°C^^PUn-^/Vy^^A(2. 67M-^y->mWi. 3. 37mL 
, 9. OOmmoD^Tb, mUX30^mWVfc o £fb^j£OT^ H?)?M-e3, 3, 
5, 5— ^h7^/Vv / ^n^^i^/^(771mg, 5. OOmmol) CD^h^tKn^^dm 

xc^?j—;v<j. 7mL)^p^.60°ct^pi^it#L, MiM,l>mM&, mn^mi^fc 

It^^^bT^Mb, ^M^1^974mg£jt&££^bT#fc 0 
[0141] *H NMR (400 MHz, CDC1 ) 8 :0.95 (6H, s), 1.17 (1H, m), 1.26 (1H, s), 1.32 (6H, 

3 

s), 1.50 (1H, m), 1.60 (2H, m), 2.00 (2H, m), 7.00-7.33 (3.4H, m), 8.30 (0.6H, d, J 
= 8 Hz), 8.44 (0.6H, s), 8.63 (0.4H, d, J = 12 Hz), 9.72 (0.4H, brd, J= 9 Hz, NH), 
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10.10 (0.6H, brs, NH). 

[0142] mWMl5-C: 2-(3. 3. 5. S-f^^f ;^P^t - 1 - xz:;M 7x^;V 




[0144] N-[2-(l-tK^ :3 rv / -3 ) 3, 5, 5-^Y^^>V*y?xi^*i/;V)-7^z=-;V\ib 
/W^K(4. OOg, 14. 5mmol)<Dh/V3^(40mL)}§}fe, ^MrWV tyJ*/* 
yUV^y^;V^— M365mg, 1. 45mmol)^D^, 110°C-eiB#P^}f #Lfc 0 S 
J^^50°C^^L, ^y-/K40mL) < h5M^7K^^hy i >A7K^(14. 5m 
U^JPx., 80°C-ei4B#^m#bfc o SJ&^&^i&fcifriPU 7kJB£l&icUc 0 #m 

[0145] ! H NMR (400 MHz, CDC1 ) 6 : 1.05 (6H, s), 1.09 (6H, s), 1.42 (2H, s), 2.01 (2H, 

3 

s), 3.74 (2H, brs, NH ), 5.51 (1H, s), 6.68 (1H, dd, J = 1 Hz, 8 Hz), 6.73 (1H, dt, J 

2 

= 1 Hz, 8 Hz), 6.95 (1H, dd, J = 1 Hz, 8 Hz), 7.03 (1H, dt, J = 1 Hz, 8 Hz). 
[0146] ^jjfcfftll5-D: 2-(3. 3. 5. S-^h^^f ;^P^»S/;V')7xc:;t/7$y 
[0147] tfb30] 




[0148] lOOmL^-— BO — l/icl&V^ 2- (3, 3, 5, 5-Tb9^/^>^^^—l 
-rc-/v)^3,-/VT5:^(4. OOg, 17. 4mmol)©x^y- /V(40mL)^«^10% 

-/^v 51 ?^- *FV(^7K*50%, i. 2g)^nx., ^^^t^T-eskgf/cm 2 ^^ 

5B#^^Wc 0 -^cD^10kgf/cm 2 (D7Kmffi^a^#T3B#^^4t^ 
, *s{ftf>2gA&lt«>, MJS^«rl5^ra^ia-e^L^o St/10kgf/cm 2 (D7Kmi± 
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[0149] *H NMR (400 MHz, CDC1 ) 8 :0.95 (6H, s), 1.13 (6H, s), 1.14-1.38 (4H, m), 1.60 

3 

(2H, m), 2.86 (1H, m), 3.62 (2H, brs, NH ), 6.68 (1H, dd, J = 1 Hz, 8 Hz), 6.78 (1 

2 

H, dt, J = 1 Hz, 8 Hz), 7.02 (1H, dd, J = 1 Hz, 8 Hz), 7.12 (1H, dt, J = 1 Hz, 8 Hz). 

[0150] Miffill5-E: 2- (3. 3. 5. 5 - ■f^f/^P^^/M 7x^7^^ 

[0151] [>fb31] 

xn.NH 2 -(C0 2 H)2 



[0152] 2- (3, 3, 5, §-^Y7^;Vl/?xi^:l/;V)~7aL^>VTV-/(3. 90g, 16. 9mmo 
1)(D^7°^(19. 5mL.)^mi^UMWT^>^m(l. 82g, 20. 2mmol)©^ 

^^/K39mL)^«^px., mum~?66mmmw^tc 0 mm^td^^^^ 

[0153] 'h NMR (400 MHz, DMSO-d ) 8 :0.89 (6H, s), 1.10 (6H, s), 1.11 (3H, m), 1.26 ( 

6 

1H, m), 1.46 (2H, m), 2.87 (1H, m), 3.30 (2H, brs, NH ), 6.55 (1H, t, J = 8 Hz), 6.6 

2 

5 (1H, d, J = 8 Hz), 6.87 (1H, t, J = 8 Hz), 6.96 (1H, d, J = 8 Hz). 
[0154] Miff'll5-F: l-r2-(3. 3. 5. 5^2±2^±Jk^B^^2k} 7^~^t°-< 

[0155] Dfk32] 
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[0156] 2- (3, 3, 5, S—Th^^/WPn^^is/l')?^— />T^> ->'3#gfc£(4. 52g 
, 14. lmmoD^rt-^/V^/^— ^/K45mL)^«IML. lN^K^^U^A^C 

Sr*(23mL)-C4|Hias^U ^Sr^ffiW*bT, 2- (3, 3, 5, 5-^h^^/^> 

[0157] 2- (3, 3, 5, b-y^V7^;VZy^vi^^ly;V)y^.^;VT^{2. 35g, 10. 2mmo 
\) (Dp-^ ^{24mL)W&\Z-. ^(2-^Paxf;V)7^iiI(2. 19g, 12. 3 

mmoD^px., ^?ui8o°c-e8. 5B#p B i}f #uh 0 s^^^^-e^u p 

Sr*(8mL) % 5%^*toK(4mL)-e|g«fe«fe#U ^H^f/K9mL) ^Px.T#f?L 
fc 0 -©i^f(^^M^(0. 19mL, 2. 93mmol)^Px., ^^1^^ 

[0158] tlSib^^lOfi^^ (500mg, ^fi 90. 2%, 1. 14mmol) £rh/l^>-(4. 5mL 
) fc!&$l8U mai00°C^M^#bT^^^Lfc o ^(D^^^^°^^(2. 

X5. 5mmm.wi.tc 0 ^&L^m»^j±T»u m-^>-(2. 25mu-^ 
^^(2. 25mw<7)U&mmxffifru 4o°cxmmm&m,mu mm^m4i3 
mg&mm&mfctvxmco 

[0159] 'H-NMR (400MHz, CDC1 ) 8 :0.93 (s, 6H), 1.11 (s, 6H), 1.14-1.42 (m, 6H), 2.85 

3 

(s, 3H), 3.17 (brs, 4H), 3.39 (brs, 4H), 3.47 (tt, J=13, 3Hz, 1H), 7.12-7.18 (m, 3H) 
, 7.25-7.26 (m, 1H). 
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[0160] ^^'ll5-G: l-^o^°PbVV^/V-4-r2- (3. 3. 5. 5=2±2£±2k¥2. 
[0161] Mb33] 



[0162] l-[2-(3, 3, 5, 5-J-y^^?V-y?xi^Z/>V)7^~;X^\£^7V'l/ 
/V*^^(820mg, 2. 07mmol)^t-^/V^/V^— 7^/V(8. 2mL) 
, lN7K^b^hy^^7K^(2. 5mL)^P^.T, ^&T*40^Jl#Lfc o fii 
£#I&U 7K(8mL)-e2[U^bT, ^^ffig^LfCo #^^S(-Th7tK 
n^^(6. lmL),g^^(0. 116mL) , ^^n/-?^/V/^T/V^tK(0. 182m 

^hy^(606mg, 2. 86mmol)^Px.T^-ei. 5B#^^#b/c 0 fcfoWi&mz. 
lN7k^t^HJ<^M^$?(8. lmL)h-7'Wf/Vx-f/K6. lmD^Pi 

tst«u mmm%ft%ivtc 0 t«B^(6mL)t2inMu ^^^ff 

g^Ufc 0 #^fcaS(-4-^/V-2— <^/^(6mL)^Px., ^100°C-C 
#Pff&jl#Lfc 0 ^^^^/V*^(0. 121mL, 1. 86mmol)^Px., ?g$?Wc 0 
^o^^»«ioo 0 c^$^t3:2^r H m#bfc^, ^y(3mL)^Di, #P 

[0163] ^#)«, -GXmhtlfcik&m<DNMRT-¥, m^XBmtffy"—^ ( 

[0164] immmiei i-^q:/gt°/wvv-4-r2-(3. 3. 5. 

[0165] ^m^ill6-A: l-^P7 P r2t:VW^-/k-4-r2-(3. 3. 5. 
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[0166] S^^;^){ET^N-^/^-2-t 0 tIyv?y>'(NMP) (1800mL)— 1-[2-(3, 3, 

ig)^mWi^^hMx.f' 0 $^^N-^/k-2-t°t2y^y^(20mL)-egfe 

V^A,f£ 0 ^?M^#;^42 <: C(^a)^-ClB#^40^#U, #CV ^^n^n/^y 
[0167] — ^^CScT* 7tWfl) iCTNaBH (28. 7g) , ^h^tKo^^^dOOOmL 

4 

)<DMl^£rlI#Wc: 0 ^f«^ 1: t I ^15 0 CJ^T(rtM)-em(156. 8g)£30# 

J»m.MWi$:35ftfrtfXmTU &biZN-^/V-2-t°viy >V^(180mL) dTife 

[0168] imTf, 15°C^T(rtta)T^fM^^lB#r H l54^#U #CV^*(100 
0mL)^85>-eMTbfc o ^3 il-pi^f/I^ — t — Zf^f-JV^- — (MTBE) (100 
OmL) ^l5>-e*PX., #CV ^5N7k^f[^-hy^?k*§$: (500mL) £r3^-?MTU-C 

o 

[0169] mMM&^^^^-t-^s^—'T/P(50mL.)&Mx., #ci^Nf^g^7k(i 
ooomL)-e2[ak ^*j"ffl7K(iooomL)-ei[iigfe^b/-o ik\^xm%^m.M^^ 

£^4oomuctj;%-§ix»MJ±mm^f'o m%m-&m~- mm^/^ (400 

mL) ^Px.-C, joJ;^r400mL^^^-eMrailg (50^)1., &£>fcM^ 
;V (400mL) %M^X400mL,tLXW3±.W^ (50°C) bfc Q 

[0170] #;v ^^f^ji^^M^/v (4oomD ^M^.x'm.nxiA^mmw^ #:v * 
x50°c(?\-n)xi]\}m,ti o mmm&m%4oomL-£xMJ±mm(5o°c)u ^x 

g^^/v (200mL) &1)Wk., 50°C {9\-U) XMUl^ \--y^nzfn\f;V^;V-4 
-[2- (3, 3, 5, ^-J-y^^jiV^Vxi^rZ/tV)^^— /V] vV^-a gl^^- 
^/H«(608. 7g)£r#fc 0 
[0171] ^m^H6-B: l-^P7°PbVV^/V-4-r2-(3. 3. 5. 5ziXfc22*±Zk>^ 

[0172] Mb34] 
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■CH 3 S0 3 H 



[0173] m$JET. _hfEH»!jl6-A-e^Lfc:l-^ti^ntVk^/k-4- [2- (3, 

3, 5, 5-^h9^^zy^^iy^)y^/^°^^^t^WfM^^Mm( 

608. 7g)«r««ft-C«i®LJfe^e>^I^Co mmm&W^ @1^^VV(150mL)£_h 
IE«3fft-C*iSUfc^^^. N 40 o C(^a)-e*PmT^#Lfc o 

/VtfO^(32. 4mL)£6^;WTMTWc 0 ^V^T, ^^^^^^^(129 
OmL) &3ft-eMx., 40°C(W~n)^immi0ftMWU #CV^30°C («)^27^ 

rait#ut> ££>^, ^f^M^^2o°c(^a)-e37^r H m#u ^wcrcwia) 
[0174] ^mud^^mwi-vmm^. mn^^mm^^aeomD t^?°^ 020 

mU (D?M^-e^bfc 0 ^^■uss^^v— (40°c) ^3B#p^ffi|&MU 

l-^t2^°titVV^/V-4-[2-(3 ) 3, 5, 5-^h7P<^/V^n^^/V)7j: 
^/k]t°-^v^V ^^/k*^^(209. 5g) ^Sfe^a ( a iH) £LT#fc 0 
[0175] £*»J3\ HJfe^l -GXmhfrlf'4k&m<DNMR^r—?, m^XMm^fT^ ( 

Illl^^l)i-i5cb7ci 0 

[0176] m3&mm$r'<*-><DMm) 
[0177] imw 

a^X^DTA^^A : RINT- 2000 (M^mMW^ttM) 
nn%*/V¥l$k^W&, 5^fc«10mm^7^^f-^°y^^b, &T<D^k 

ftW:CuKai 
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WWM :200mA 
^ft^H l/2deg 
^3fe^yyh:0. 3mm 
ffcSL*y5*:l/2deg 
^*5Sit:2 0 3;/cte5 0 
jfeSE^yT'rO. 02° 
$'J/£*gffl(2e):5~40 o 
[0178] *fc. ^Jfeflll -GTttbtbtZ**lsXJ^l^^<Dl£M l <Dmifr% (2 0 ) ©If— ? 

[0179] [^1] 
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[0180] mMM9&£X$ll~14X»nbtlfrMiMi<Dm$Tfi (2 6 ) <D±W£t a —?&. 
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[0181] [^2] 





9 


1 1 


1 2 


1 3 


1 4 


±^\£-t> (20) 


6 8 


1 2. 5 


5. 6 


13.9 


8. 7 


13. 0 


1 4. 7 


10. 1 


16. 0 


1 4. 3 


15. 3 


15. 7 


11.2 


19. 6 


17. 4 


17. 5 


17. 1 


13. 7 


23. 1 


19. 1 


19. 3 




14. 6 






20. 5 




15. 7 










16. 1 










17. 1 










17. 8 







[0182] ( Ci^NMR^^^b/Wi© 

!£g:AVANCE 400MHz (Bruker, Switzerland) 

:/:7mm-CP/MAS (Bruker) 
NMRir/M^:7mm 
PJ^ajg:^(~22°C) 
$'J^^:13C(100. 6248425MHz) 
^/K*^— K : CP/TOSS$'J^ 
H!fef&:6000 Hz 
$S3*HISfc:512 
#^B#^:10 sec 
=i^^h^^:5000 .usee 

^SB^3p : ^yi/^(D^/V^^/^*(D^^7/^>^ h^l76.03ppmi:Lfc o 
[0183] MMMl -G^Mbtltc^^^/V^mMfD^^fD^Cmi^NMR^^h/^M 

14 fc$Fs7h&m3lziib#)fZo 

[0184] [^3] 
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[0185] (itsmomw) 

mmm io^l< tzmmm iot mm^m-enbtitc i - ^n^n tw^/v - 4 

-[2- (3, 3, 5, 5-^h7^^-/Vv'^n^i//V)^m^/V]t°^v > ^ ^^i&(J^ 

[oi86] mmmn MMmzmmm \±m±mz£Mimm 

<Human fibronectin(D96^:7V— h^CO @t@^> 

Human flbronectin (Becton Dickinson Biosciencest±M)^phosphate-buffered salin 
e (i^TPBS b$&ir 0 Sigmal±M)-eO. 1~0. 01 n g/mLKt£& <£?^#|RU ^tl 
£50 /z L/*?^-TT96ft-7u— KBecton Dickinson1±M)^^PbT, 4 0 C-ei8&ffi- 
g^itfco SB, ^V— h^ib_htll£l^cU rtLt-1% bovine serum albuminO^TB 
SAt$&1r 0 Sigma|±$!0^tPPBS£lOOM L/^/V^Dl^C, ^tl^CO 

2 

[0187] <mmr^y±4> 

±.m(D7°U— W^_h^^*L, lmg/mL BSA^tPRPMI- 1640(Sigma 
l±»-l8^LfcJurkat;»£2. SxlO^/^/WO^J^SO^ L/^m/l^PL 
fc 0 ^ftlcSt*^ lmg/mL BSA^tpRPMI- 1640-e^S^#^Lfc^SS 
FiIlOO^^^lO^L/^/V^PL, ^V^lmg/mL BSA^tpRPMI - 1 
640-eM^b^lOOnM phorbol myristate acetate (^TPMA^B§i- 0 Sigma|±ffiD 
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2 

— ftXfikUL-tlo y'V— W^_h?f ^^UlOO^ L/r>;n/KDRPMI-1640-e#: 
[U^^L N -?ri^3. 75mM p-nitrophenol-N-acetyl- j3 -D-glucosaminideCSigmaiit 
WRXFO. 25% Triton X-100 (Sigma|±M) ^"tpSOmM citrate buffer pH 5.0 ^6 
OmL/>)x;VPPU CO 4^^—?—lCAthX37 0 C^45ftmi%UL-f'o 1&M 

2 

fe, ZLtliZ.5mM EDTA^tf 50mM glycine buffer pH10.4£r9O n L/r>^/^ 
v&PU EL340 Automated Microplate Reader (BIO-TEKf±§!0^4O5nmcD®3teJfe$iJ 

•m^mmmmwc^Mibtco ic (PMAi»aot±#ucifiii^5o%i: 

50 

mmi~%m&)fe. l-^n^xi\f/V^;V-A-[2,-{3, 3, 5, 
^n^-^/l^^/Htf^vV ^^^(^W[|lOCO^^^)-e«3. 1 ju M^fe 
<9, l-v^n:7°nt7l^VV-4-[2-(3, 3, 5, 5-^h77^/Vv^n^3rvvV)^ 

[0188] [f«^]2] fcl^Mj^E^MMMi^lMia^M 

^^y^hyr>^(?t^KM^i±M) ^loounitsAofc^ 0 ^ ^^mmttm^ m 

^AJ:«9MiLbfcff#jfiL25mL^^PLfc 0 6% Dextran (Nacalatf±M) 

tm^M(DPBS^Mx., 1600rpmX7ftm^mz.Xm'blsfc o nhtlfzlkMm^ 
4mL<DPBS^Si^L, ^t^§r4mLCOFicoll -Paque™ PLUS(Amersham Biosciences 

m^tc 0 nhntcttm^o. 5mL<z>PBs^M^u^ ^^mm^i^mm 

^±M)^10mL-^PU H:^-3M NaCl^tP^K^^O. 5mUjP;t#3S^ML 
, m§rl200rpm-e7^rHl^>^bT, ffibfrltiitV£$)$:lmg/mL BSA^tpPBS 

[oi89] <^h^mmi-^(D^ytmm> 

#btbf'0cp^2xlO 7 'il/mL^^J:5lmg/mL BSA-g"ti>PBS^^Lfc 
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„ • : er^BCECF-AM(DojinttM)^mS5 J uM^^§ < J;5^Pb-r, 37X:-V45&m 
&m.Uto ^©iI'Mi(a!)lmg/mL BSA^tPPBS-e2ia?5fc#L, 5xl0 7 j@/ 
mL|i:*SJ;5lmg/mL BSA-^tpPBS^M^bT^ffl0#^-e7K^#Lfc o 
[0190] <HUVEC@+@^b7 P V— h<DfcM> 

Human umbilical vein endothelial cells (J^THUVEC^B&i-) &\ 10% fetal calf se 
runxSit^SO ix g/ mLendothelial cell growth supplement (Becton Dickinson Bioscien 

xl0 3 f@/«>ni/V-ecollagen type \WfeW±Wfc9G'K'7ys~ KlwakittSO^^PU C 
O ^3r^— (t9iM7tfc®l) -C3 0 RaJtHUrCo flUftfl** (confluent) l^ot 

2 

V^&SrflfeiBU ±?f ^r^T^V— b^PBS-C2[Hll5fe^. 0. l%glutaraldehyde( 

Wm^fb^tfJSDSr^tpPBS 100 L/^^S:«SiPUT5^MHUVECSr@fe>fbL 
/Co _h?f^T7V— h^PBS-C2tlIft^, rtb^lOO/iL/^m/KDPBSSr^P 

[0191] <g?*f Tyfe>T> 

lmg/mL(DBSA^ti>RPMI-1640i:#i& 6. 5mL^ 7fctp{&#L-CV\fcBCE 
CF-AM^g^$tb^5xlO 7 f@/mL(D0^^^^^^O. 5mL^BbTMfP^. HU 
VEC^HtB^^tb^V— h^SO/zL/^m/^^PLfCo ^tU^it^^ lmg/ 
mL BSA^tfRPMI-1640^#M(C#^bfc>fb^^lO J u L/^rn/Vi; 
, lmg/mL BSA^tpRPMI-1640-ef^b/clOOnM PMAlg^lO ^ L/ 
Vx-fl'h&WM^ CO /^a^- -^37^, 45#Raifc*aU k c„ bfab± 

2 

?t^^LlOO J uL / /^/VORPMI-1640-e^C[Hll5fe#U 0. 1% NP-4 

0 (Calbiochem|±) ^tpPBS^lOO u L/^/Vg^PLT, ARVO SX 1420nvI^ 

TM 

7^/V^!7^(Wallac|±M)^^^^S^'J^bS^^#:^^^^ 0 IC (PMA 

50 

^/V-4-[2-(3, 3, 5, S-^h^^/V^n^df-^/v)^^-/!.]^ 0 ^^ ^ 
^^(H*fe^!jlO(D^^^)-e«6. 7fiMttt, l-^n^°nt°/V^/V-4-[2 

-(3, 3, 5, S-^Y^^/Vi/pU^is/V^^/V^^i?:/ tPl/^/V-fclsM 

(a^)-e^7. 1/zM-efeofCo 
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[0192] i&mms] oxinoionem&±m&#&mM^Mzteft&fr,4mmm 

<Oxazolonet"=fc<5i!§f^> 

5~6M#HBalb/c^^ ( 0 ^-Y— fVXV**- #M) »Hl§P^2cmE^iJ^ 
\jTz. 0 3 % <D4-ethoxymethylene-2-phenyl-2-oxazolin-5-one ( £X "Foxazolone h B§~^~ 0 
Sigma|±M) £r^m00%^*/— /V$89flc«rl50 Lfo#v^I^(cMLt 0 
[0193] <Oxazolone^tf^-^/V^ H ^M> 

1% oxazolone^fr 100%fc°— tyW;Klfjb#ttI) ^^^*(OS^tK 
^PX., ^^ail^m(^^7°^^:B)^fflV^'C#b<M^bO. 5% oxazoloneSr^ti^ 

[0194] <Oxazolone^J;5lf.£B> 

Oxazolone^f^bT^)^3 0 g ^$frtU 4 0 @ S^n^yUcn— *r /vmWtT V>^rV 
^COB.f^h^}3cmCO^m^±t^MMl^fcO. 5% oxazolone^tf^^Wv^^l 
00 vl Lfo#v^C llLj»rt^^L/c 0 
[0195] <*J3§§ffl0*3$$#t|^> 

%rfc&m%0. 5% methyl ceUulose(Wako|fJ©^tf*^^»^W^#b 
„ oxazolone^^/V^ 3 ^ilLj»l^^^030i>Bf|^30mg/kgSP^-^bfCo Oxazolo 

tv^lmL^SOmMy^^y^AllWISCi^TKPB^IIl&^pH 6.0^Px.*a^t:^ 
=3hn^(-^^n^^-^^-^-^±$g)-e/}N^ev?^— M£, ^iL^2mL<D50mM KP 
B, pH 6.0^PX., 3000rpm, 4°C. lO^Wm^X _htlf ^5>5Lfc 0 nhtlfcttm. 
$9\Z.lniL(D0. 5% Hexadecyltrimethyl-ammonium bromide (Sigmat±M)^llrti > 50m 

m kpb, P H6.o^p^L, mw-^tmm^m^^wwmm^^mwomj-zM, 3 

OOOrpm, 4°C, 10^1^i>LTiitlt£#fc o _h?t^Omyeloperoxidase^*^tt» 
£lT<n£y\Z.%misfc 0 i~f£t>1b, #^^c_h?f 10 M U^ 37°C^?&Ut, 0. 017 
%o-dianisidine (Sigma^fcM) RXJ^O. 0005%3^^k7K*7K (Wako|±M) ^a-tp50m 
M KPB, pH6.0 ^200juL^P^. N 450nm^:iotf3MS^f[^-lllLT {Iftf^foti 
9<^^j£<D^^(mO.D./min))^ kinetic^— K^gB##Jt- 1^1 , EL340 Au 
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tomated Microplate Reader (BIO-TEKtfc$J) "CSll^Ufco &4k&V0$k J 3-&lZ-$5l1rZ>^ 
oxazolone^hn— ;Vffi (ox&zo\one^^?Vi/B>W-WifaU^/ik&^UU^W) VC 
>Pfi-^myeloperoxidase^*^tt^$IJ^ (%) te35%~e&ofCo 

[0196] mm$U~\ DSsm%±M&^2kK£m£dk£MlMM 

Dextran sulfate sodiumOsATDSS^R&'t'o ICN^±M)?Tl~3%^Jfe-5J;5^^bfc*t 

3»bKSr6~73B*MiBalb/c^^^5-7 0 ffi g ^7k£^«£^£-frfc 0 <£ 

SkCO^m^^RXfWimmU^^^X^T—^fcDisease Activity I 
ndex(WTDAI»i-) , ^iii^^if^^tFt^f ©^^fgliUft^^ 
$rMLfc 0 J&*5, &4t&VO&0. 5% methyl cellulose (Wakc4±SD ^tf^lg^ 
!K«*fcte?8fl?U 1 0 1[U5~7 0 ra30mg/kgjg 0SP i£-^-Uc 0 ^«!jlO£> 

[oi97] jz&mwk&mft. m^mmmmmmm^timmmmmmm^ir^ 
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[1] l-^n^°nt°/V^/V-4-[2- (3, 3, 5, ^-^Y^^/V-y^xi^r-y/V)^^ 

, i&M, ^y^v^y^ ^o-g^^/v^m. p-W^^^/^^B:, ^fekiit 

[2] l-^n^ntVk^/V-4-[2-(3, 3, 5, ^-'rYy^jVl/^xi^.^yjV)^^ 

[3] l-^?ny°v\?;V^/V-4-[_2- {3, 3, 5, S-^h^^/Vv^^rv'/V):^ 

[4] l-^ti7 0 tit 0 /V^/V-4-[2-(3 ) 3, 5, ^-^rY^^JV^xi^rl/jV) 

[5] l-^n^°nt°/V^/V-4-[2-(3, 3, 5, 5-^h^^/Vv-^a^^/V)7ai 

[6] l-^tr7°nt°/l^Vv-4-[2- (3, 3, 5, S-^^^/Vv^n^^vvV);^ 

^/v] M'^lty p - h/V^^/V*>m^fcte^<D?kf p^ c 
[7] l-^t3^°nhVk^/V-4-[2-(3, 3, 5, ^ 

[8] l-^n^ntVV^/V-4-[2-(3, 3, 5, 

[9] fe v *x^[siifr^*3v^. mn^m{2 e +o. 2 0 )7. o° Km^—^^-r^ 1 

-v/^n^°titVV^/V-4-[2-(3 ) 3, 5, 5-^h7^/V^t3^V/V)7^= 
[10] fe v *Xa0ifri-*5V^, ££>^ [U$ff^S(2 0 ±0. 2° )18. 3° ^tH$fft°-^ 

[ii] n^xmrnm^^^x, £e>^ [m#f^(2e ±o. 2 0 )i3. i° ^ms. 4° 

[12] 13 C@#:NMR^-<^h/K^^oV^T, {k^>^h^j4. 3ppm^o,i:U?^ll49. 3ppm^ 
tT— ^Sr^ri~5 x l-^n^nWf^-4- [2 - (3, 3, 5, 5-^h5^A-^ 
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[13] 13 C@#:NMR^^h/V^*DV>T, -fb^V7M&121. 5ppm*3j;tW|i&143 
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